Introduction
============

Primary aldosteronism, which was first reported by Conn in 1955[@B1], is characterized by hypertension, hypokalemia, increased plasma aldosterone concentration (PAC) and decreased plasma renin activity (PRA). Since then, various clinical features of primary aldosteronism have been reported[@B2]. In case of primary aldosteronism with chronic renal failure, there is difficult to be diagnosed because hypertension is frequently associated with chronic renal failure. A few cases with primary aldosteronism accompanying chronic renal failure or end stage renal disease have been reported[@B3]-[@B5]. Two cases of primary aldosteronism with chronic renal failure[@B6], [@B7] and one case with autosomal dominant polycystic kidney disease[@B8] have been reported in Korea. All of cases had typical clinical manifestations of primary aldosteronism which of hypertension, hypokalemia, increased plasma aldosterone concentration and decreased plasma renin activity. Then, we report primary aldosteronism which has atypical clinical manifestation because of end stage renal disease.

Case report
===========

A 52-year-old woman was referred to our hospital for evaluation of renal insufficiency. She complained of general weakness, anorexia, and weight loss. She had been treated with antihypertensive drugs for 10 years. Her brother had polycystic kidney disease. Her blood pressure was 110/80 mmHg and other physical findings were unremarkable. Laboratory findings were hemoglobin 5.9 g/dL, white blood cell count 13,350/mm^3^ with left shifting, platelet count 497,000/mm^3^, serum sodium 136 mEq/L, potassium 3.2 mEq/L, chloride 106 mEq/L, calcium 8.0 mg/dl, phosphorus 5.4 mg/dL, magnesium 2.5 mg/dL and spot urine potassium 14.3 mEq/L. The blood urea nitrogen level was 94 mg/dL, creatinine 7.1 mg/dL and creatinine clearance 7 ml/min. Blood gas analysis showed pH 7.356, PCO~2~ 31.2 mmHg, PO~2~ 108.5 mmHg, HCO~3~^-^ 18.8 mmol/L, consistent with metabolic acidosis. The electrocardiogrphy showed a normal sinus rhythm. The chest X-ray revealed an infiltration in the right upper lobe. The renal sonography revealed multiple cysts in both kidneys, and the right kidney was measured 11.3 cm, left kidney 11.2 cm.

We thought that chronic renal failure was due to autosomal dominant polycystic kidney disease and that hypokalemia was due to diuretics. Thus, we ceased administration of diuretics, and we also ceased administration of antihypertensive drugs because blood pressure was normotensive. Pulmonary tuberculosis was treated and arteriovenous fistula was created in preparation for hemodialysis. We examined the hormones because hypokalemia remained the same in spite of the cessation of administration of diuretics. She was then discharged.

In the office, the blood pressure was 120/80 mmHg and serum potassium 4.3 mEq/L. Plasma renin activity decreased to 0.18 ng/ml/h (normal : 1.3-3.95 ng/mL/h) and plasma aldosterone concentration increased to 99.3 ng/dl (normal : 4.0-31 ng/dL). The plasma aldosterone concentration to plasma renin activity ratio was 551.6 ng/dL per ng/mL/h. The serum levels of ACTH, cortisol and thyroid hormones were within the normal range.

Abdominopelvic computed tomography revealed a 4.4 cm×2.8 cm-sized mass lesion in the right adrenal gland ([Fig. 1](#F1){ref-type="fig"}). We surmised that this was aldosterone-producing adenoma in end stage renal disease. So, we recommended hemodialysis and operation for the adrenal mass. She refused hemodialysis on the ground of religion.

Two months later, she revisited our hospital because of uremic encephalopathy. Her blood pressure was 100/80 mmHg. Her blood urea nitrogen level was 173 mg/dL and serum creatinine level was 16.7 mg/dl. The serum potassium level was 4.8 mEq/L and spot urine potassium level was 26.4 mEq/L. The plasma renin activity was 3.3 ng/mL/h (normal : 1.3-3.95 ng/mL/h) and plasma aldosterone concentration had increased greatly to 2161 ng/dL (normal : 4.0-31 ng/dL). She received emergent hemodialysis and her uremic symptoms were improved.

After 5 days, she complained of both leg weakness and numbness. At this time, her serum potassium level was 2.9 mEq/L and spot urine potassium level was 16.1 mEq/L. We prescribed spironolactone 100 mg, and her blood pressure and serum potassium level were normal. She is now receiving maintenance hemodialysis. We plan to operate on her right adrenal gland mass if her general condition improves.

Discussion
==========

Primary aldosteronism is usually associated with hypokalemia, hypertension and metabolic alkalosis[@B1]. Hypokalemia is one of the most important symptoms in primary aldosteronism, and the mechanism of this hypokalemia is recognized to be mainly caused by accelerated potassium excretion in renal distal tubules responding to excess aldosterone. The arterial hypertension of primary hyperaldostrenosim is usually explained by an increase in sodium reabsorption related to the effect of aldosterone on distal renal tubules. This transient hypervolemia, along with the direct effects of aldosterone, induces secretion of natriuretic factors such as atrial natriuretic peptide (ANP)[@B9]. Blood pressure remains high because of several factors, including increased peripheral vascular resistance, a direct hypertensive effect of aldosterone on the central nervous system, and increased vascular sensitivity to pressor substances such as angiotensin and adrenalin. However, the clinical and biological spectrum of primary aldosteronism varies[@B9]. In particular, hypokalemia is lacking in 7 to 38% cases[@B2]. Normotensive primary aldosteronism is very rare[@B10] and is not fully understood. In particular, primary aldosteronism with chronic renal failure is difficult to be diagnosed because chronic renal failure is usually associated with hypertension and two cases have been reported in Korea[@B6], [@B7].

The aldosterone accelerated renal excretion of potassium, whereas augmented potassium metabolism by aldosterone is also observed partly in the gastrointestinal tract, salivary glands, and sweat glands. Therefore, in primary aldosteronism with chronic renal failure, the serum potassium level seems to be determined by the balance of the augmentation and the suppression of potassium excretion by excess aldosterone and renal failure, respectively[@B3], [@B5].

In this case, we thought that normokalemia was balanced hypokalemia of primary aldosteronism with hyperkalemia of chronic renal failure, and that hypokalemia developed after hemodialysis was due to an imbalanced primary aldosteronism with end stage renal disease. In a word, the effect of excess aldosterone and the grade of renal failure should be almost counter-balanced. Plasma renin activity was not suppressed in the follow-up test and we thought that plasma renin activity escaped from the suppression by the automonously secreted aldosterone or stimulated by chronic renal failure[@B11], [@B12]. We conclude that when a patient with chronic renal failure shows unexplained hypokalemia, an association with primary aldosteronism should be considered. And normal blood pressure and plasma renin activity do not exclude the diagnosis of primary aldosteronism with chronic renal failure. Especially, in case of primary aldosteronism with hemodialysis, serum potassium level have to be monitored frequently.

![Abdominopelvic computed tomography with enhancement. An inhomogenous 4.4×2.8 cm sized mass lesion is noted in right adrenal gland.](ebp-4-83-g001){#F1}
